The mechanisms and outcome of trauma in hospitalized elderly patients were studied. The data of Al-Ain Hospital Trauma Registry were prospectively collected over a period of 3 years (2003)(2004)(2005)(2006). All elderly trauma-patients above 60 years who were admitted to surgical ward or who died on arrival were studied. Demography of patients, mechanism of injury, Injury Severity Score (ISS), hospital stay and mortality were analyzed. There were 121 patients (70 males and 51 females). Mean (range) age was 69 years (60-100), 42% were United Arab Emirates (UAE) nationals. The two most common mechanisms of injury were falls (55%) followed by road traffic collisions (RTC) (32%). The median (range) ISS of the group was 5 (1-34). The ISS median (interquartile range) of falling down, RTC, and fall from height were 4 (4-9), 6 (4-10), and 8 (5-9), respectively ( p = 0.31). Forty-one percentage of injuries occurred at home. The mean (range) hospital stay was 12.4 (1-150) days. Six patients (5%) were admitted to the intensive care unit. Overall mortality was 6% (7 patients), of whom 5 were pedestrians hit by cars. We concluded that low-energy trauma from falls was the most common cause of injury in the elderly. Mortality was high mainly from pedestrian injuries. #
Introduction
The elderly population in UAE is growing (UAE Ministry of Health, 2004) . This is attributed to improvements in lifestyle and health care (Margolis et al., 2003) . Elderly trauma patients constitute a large part of trauma patients and consume tremendous health care resources (Stevens et al., 2006) ; having a cost of almost triple that of young patients, (Kauder et al., 2004) . Falls remain the most common type of injury in old age (Nagurney et al., 1998; Sterling et al., 2001; Zautcke et al., 2002) . Seventy percent of deaths from falls occur in elderly (Kauder et al., 2004) . The second common external cause of injury is RTC (Nagurney et al., 1998) . Pedestrian vehicle collisions (PVC) have high case fatality ratio in old age (McMahon et al., 1996; Ferrera et al., 2000; Akkose Aydin et al., 2006) . The low physiological reserve and the presence of co-morbidities in older patients modify their trauma response as compared to young patients (McMahon et al., 1996; Ferrera et al., 1999; Sterling et al., 2001) . Al-Ain Hospital is one of the two main trauma hospitals for Al-Ain City, which has a population of about 400,000 (UAE Ministry of Health, 2004) . This study aimed to analyze the external causes and outcomes of hospitalized trauma elderly patients in Al-Ain Hospital, so as to give recommendations on ways to prevent injuries and improve their care.
Methods
Data of the Trauma Registry of Al-Ain Hospital were collected prospectively over 3 years form March 2003 to March 2006. Patients older than 60 years, who have stayed on surgical wards for more than 24 h, died in Emergency Department or died after admission, were included in the registry.
Data were collected by junior doctors working as Research Assistants and entered using the MS office access. Study variables included: demographics, external cause of injury, nature of injuries, duration of stay and outcomes. AIS coding and ISS calculation of injuries were done manually. Data were analyzed with the Statistical Package for the Social Sciences (version 14, SPSS Inc., Chicago, IL, USA). Kruskall-Wallis test was used to compare ordered data for more than two groups. Fisher's exact test was used to compare categorical data. A p < 0.05 was considered as significant.
Results
There were 121 patients, 70 males and 51 females of whom 65% (79) were 65 years. Mean (range) age was 69 years (60-100) and UAE nationals made up 42.1% (51) of the study population (Table 1) . Table 2 shows the external cause of injury. The two most common were falls in the same level 55% followed by RTCs, 32%. Falls amounted for 84% of injuries in females and 34% among males. RTC victims included 12 pedestrians, 11 drivers, 7 front seat and 2 back seat passengers. Other external causes of injury included 2 patients injured by heavy objects, 2 by animals, 1 by machinery and 1 unknown. Table 3 shows the distribution of injured body regions by external cause. Head, face, chest and upper limbs were frequent in RTC. Fifty-eight percent of lower limb injuries sustained by falls on the same level were fractured neck of femur. Spine, upper limbs and lower limb injuries were most frequent in fall from height. Home was the most common location of trauma 41% (50), followed by streets and highway 32% (39), then work 7% (9), off road 4% (5), farm 3% (4) and in 12% (14) the location was unknown. Seventy-two percent of falls on the same level occurred at home, while 71% of falls from height occurred at work. The median (range) ISS of the patients was 5 (1-34). The ISS median (interquartile range) of falling on the same level, RTC and fall from height were 4 (4-9), 6 (4-10), and 8 (5-9), respectively. ISS was not significantly different between these three external causes ( p = 0.31, Kruskal-Wallis test). The mean (range) hospital stay was 12.4 (1-150) days. Five percent (6) were admitted to the ICU, of whom three had been injured by RTC, two by falls on the same level, and one by burn. Six percent (7) patients died; five had pedestrian injury, one had a burn and one was a motorcyclist. Two died in the ICU and five died in Accident and Emergency department. Five of seven patients who died were males.
Discussion and conclusion
Falls are the most common mechanism of injury in geriatric trauma (Sterling et al., 2001) , and falling down while standing or walking is common in old age (Nagurney et al., 1998; Ferrera et al., 2000; Sterling et al., 2001; Ghodsi et al., 2003; Bergeron et al., 2006) . This is similar to our findings. In our study, home was the most common location for falling down and females were more frequently injured by falls than males.
Low falls can cause severe life threatening injuries (Helling et al., 1999) . Head, extremities and chest have been reported to be the most injured regions in old age (Ferrera et al., 1999; Kannus et al., 2005; Akkose Aydin et al., 2006) which is similar to our findings. Fractured neck of femur was the most common injury after falling down in our study. This is attributed to osteoporotic changes in old age. Fall injuries have been shown to have a higher cost in women than men because of fractures sustained in osteoporotic women (Stevens et al., 2006) .
Elderly patients are more affected by trauma compared with young patients because of their reduced physiological reserve. This leads to a higher risk of hypotension, hypovolemia, hypoglycemia and syncope (McMahon et al., 1996) . Falls in old age cause higher ISS compared with young age (Sterling et al., 2001 ). Co-morbidity has a major effect on trauma outcome (Ferrera et al., 1999; Bergeron et al., 2006) .
The majority of death in our study was in pedestrian injuries. This is similar to other studies (Ferrera et al., 2000; Akkose Aydin et al., 2006) . Our in-hospital mortality (6%) is relatively lower than other reported geriatric trauma (15-30%) (Kauder et al., 2004) . This may be explained by the high prehospital mortality in developing countries (Arreola-Risa et al., 1995) .
The management cost of elderly trauma patients is high. Most of the cost is due to length of hospital stay and ICU care which is related to the presence of co-morbidity and non-fatal fractures (McMahon et al., 1996; Stevens et al., 2006) . The mean hospital stay of 12 days in our elderly patients is much higher than our overall mean hospital stay of (6 days) for all trauma patients in our trauma registry.
Prevention of geriatric trauma could be achieved by identifying risk factors and acting on them. It has been shown that risk factors identification was not regularly practiced by the Emergency Department physicians in the management of geriatric trauma (Kalula et al., 2006) . Actions include educational programs, exercise, removing hazards and obstacles from elderly environment (NICE, 2004) . Helmets and hip protectors have been suggested in elderly with high risk of falls (Kannus et al., 2005) , but this may not be accepted by elderly in our community who highly value their traditional covering of their heads as a sign of respect.
In summary, we have shown that low-energy trauma (falls on the same level) was the most common cause of trauma in the elderly in Al-Ain city and that mortality was mainly from pedestrian injuries.
